Since the birth of the World Wide Web, educators have been exchanging ideas and sharing resources online. They are all aware of the turmoil in higher education created by freely available content, including some hopeful developments charted in this issue.
Introduction
As leading open education advocate Stephen Downes (2007) notes, understanding the sustainability of OER includes knowing "what they are, who creates them, how we pay for this, how we distribute them, and how we work with them" (p. 29). This article reviews briefly what they are and looks at the other questions with respect to the AU case. It describes the context within which AU provides teaching and learning services, including the challenges and opportunities that have led it to consider moving to OER.
It outlines the design theory and instructional principles underpinning completed OER projects, with a brief illustration using two examples. The article concludes with a description of the current plan and expected next steps towards including OER in large numbers of AU online courses.
The AU Context employment services costs. Another challenge to course development is the recent threat from the Canadian copyright collective, ACCESS Copyright. Its new fee structure is proposed to increase the licensing cost to include third-party materials in online courses from $3.38 to $45.00 per full-time-equivalent student. AU is unwilling to pass the increased costs on to students and unable to incorporate the new tariff into existing practices, especially as ACCESS proposes to include charges for internet resources and links to Web sites that are already openly available. While educational publishers now offer digital learning resources through companion Web sites and learning support systems, the terms of access frequently cannot accommodate AU's continuous enrolment practices. Access agreements tend to be based on the semester or academic year typical of traditional universities. And the cost of these resources is often prohibitive for courses with lower enrolments.
Regarding intellectual property, AU owns all aspects of all its courses; copyright concerns are limited to the use of third-party materials embedded in courses (any source can be linked to without obtaining copyright clearance). In response to uncertainty in the permissions arena, AU is moving away from third-party resources that cannot be directly accessed in digital form-this is a long-term strategy which is quite different from historical practice. Advocates of OER within the university have proposed including priority for OER in the course development policy currently under review to bring it up to date with online teaching and learning. They believe it will speed up production and reduce costs significantly. The possibilities are just beginning to be tested.
Thus OER have become an attractive option. For a university in transition from printbased to digital course development, the prospect of having conversations in the academic community about digital resources is a real advantage. OER offer us a chance to collaboratively explore new ideas and to test new course development and production approaches that better support an online teaching and learning environment. These discussions are helping course developers at AU consider alternative sources for content and activities in support of learning outcomes. Improved quality in our courses is already evident. For example, faculty members are adding RSS feeds of free online information that provide updates on rapidly changing topics; students are motivated by the invitation to contribute resources they have found to the course content; rich image and video illustrations help to create an appealing, supportive learning environment.
And members of course development teams are now working collaboratively on the development of engaging learning objects to make these environments more interactive with the idea that these may be shared as OER.
Designing Open Educational Resources
AU course designers and developers are influenced by a number of learning and instructional theories, and have established design principles aligned to these models. It is well established that interactive learning can enhance student motivation in an online world (Keller & Suzuki, 2004; Hamada, 2008; Clark & Mayer, 2011) . Another reason emerges from a conception, supported by various learning theories, of learners as active co-constructors of their own knowledge rather than as passive recipients of the knowledge of others (Jonassen & Land, 2000) .
AU learning designers do not emphasize the structuring and presentation of content; rather, the course design process begins with an exploration of the most difficult concepts and content in the course to be revised or created. Attention and resources are focused where they will support students' learning outcomes most effectively as well as address overarching needs for various literacy and lifelong learning skills. Since online courses are easily updated, formative evaluation is incorporated in an iterative design process (Scriven, 1996) for ongoing improvement.
The learning design approach at AU consciously attempts to apply design principles that can be inferred from recent research in learning sciences. To structure interaction, the guidelines for increasing motivation advanced by Keller's ARCS framework are followed: attention, relevance, confidence, and success (Keller & Suzuki, 2004 Suggesting that learning is enhanced for students when interaction is present, Anderson (2003) proposes a three-part model. Learning requires student interaction with instructors, classmates, and/or content. Tutors are encouraged to demonstrate teaching presence (Anderson, Rourke, Garrison, & Archer, 2001 ), but the current AU tutor model limits student-instructor interaction. Interaction with classmates has been difficult to facilitate in AU's self-paced courses. New students can enter the course every month, so there is no stable cohort. Therefore in the past, course design resources were focused primarily on interaction with content. However the development of the Landing, Athabasca University's Elgg-based social learning environment, has provided a way for course professors to add a significant social learning dimension to AU courses. Students can interact with one another and with instructors to share ideas and resources in a dynamic virtual meeting place. Inviting students to informally contribute course content via the Landing seems to be both motivating and engaging. It is anticipated that interactive content that can both be used by AU and shared as OER will increasingly be complemented by social learning activities on the Landing.
Storytelling and linking to resources that connect content with real-life experiences are encouraged. Quizzes and self-tests that allow students to assess their new knowledge are produced in collaboration with subject matter experts. Through opportunities to practice with automatic feedback (Kluger & DeNisi, 1998) , learners are gradually led to a sense of accomplishment that will stick through their assignments and examinations.
While students' learning needs are supported as much as possible, mental effort is necessary, and students need to commit to working on their learning. The motivation that comes from engagement (Clark, 1999) will help support students' success. The research results on self-regulation in education (Weinstein, Husman, & Dierking, 2000; Winne, 1995; Zimmerman, 2008) have inspired AU learning designers to explore opportunities to embed learning strategies that support this in self-paced courses. Other design principles underpinning course development work include attention to inclusive design (Treviranus & Coombs, 2000) through simple navigation, captioning of audiovisual material, and other techniques that allow students with disabilities to successfully learn from AU courses.
With respect to OER specifically and other generally innovative approaches to course development, design-based research methods (Sandoval & Bell, 2004) Expert reviews of most of the OER produced have been completed, and authoring interfaces for many of the resources are currently being developed. Later, with the results from formal formative evaluations with students, they will be improved using these authoring interfaces. These interfaces, or "editors," will be released as well, since they are being designed to support future development and improvement by nonprogrammers.
Two examples will illustrate the value of attention to the authoring interfaces and openness to the process of ongoing improvement. First, the functionality of the AUTAT and usability of the open source MathML editor used to generate Flash tutorials were increased, and an AU XML editor was created. This editor simplifies the process of adapting the tool to alternate topics or disciplines. This new tool was demonstrated at the Open Education Conference in Utah in October 2011 (Ives, Graham, & Manuel, 2011) , and several potential beta testers were identified. The source code and documentation will be provided to them so they can explore the possibilities of repurposing the learning activities and authoring interfaces in their own context. It is anticipated that suggestions for improvement will emerge from these tests.
The second example is a decision tree initially created for a psychology course in counseling. While the application turned out to be too complex for learners in this course to use, it was adapted as a different kind of learning tree for a biology course. It now lives as a bacteria classification tool, complemented by case studies that lead students through the interactive identification exercises. Since the project ended, the object has been further developed as an iPad app in an exploration of AU's capacity for developing mobile learning applications. Further development is planned for Android devices. It is hoped that testing with students and tutors will help confirm the observation that the tactile element of this learning resource engages students and helps them learn. The authoring interface for this tool will also be made available soon. The investment in institutional and individual learning about OER to date has been substantial, but further commitments of time and training are necessary to approach sustainable practice (Wiley, 2007) . In time AU will be in a position to determine how fully the promise of OER is likely to be realized in this context.
Next Steps
In response to the challenges facing AU as it transforms the university and to the projects are consistent with its mission to remove barriers that restrict access and limit success in university-level study. Through a commitment to both increased equality and quality of educational opportunity for adult learners worldwide, AU is opening up many aspects of university practice, including course development. Issues such as sustainability (Wiley, 2007) and productivity (Thille, 2012) will guide the strategy for future OER practices at AU.
